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Objectives: To examine the change in multidimensional fa-
tigue in people with spinal cord injury during post-acute 
rehabilitation, and to compare these scores with those of 
healthy adults. Furthermore, to examine correlations be-
tween different dimensions of fatigue at discharge and de-
mographics, injury-related variables and indices of psycho-
logical adjustment.
Design: Longitudinal cohort study.
Subjects: From 86 patients admitted for spinal cord injury 
rehabilitation, between June 2011 and January 2013, 78 met 
the inclusion criteria, and 70 (90%) agreed to participate.
Methods: Self-reported questionnaires were completed at 
admission and in the week before discharge. Questionnaires 
used assessed demographics, injury-related variables, multi-
dimensional fatigue, and psychological adjustment.
Results: At admission, fatigue scores were very high and 
decreased significantly during rehabilitation. At discharge, 
fatigue scores were still significantly higher than those of 
healthy adults. The fatigue total score at discharge was 
weakly associated with demographic variables and injury-
related variables. Psychological adjustment variables ex-
plained the largest proportion of variance of the fatigue total 
score and each of the subscales. 
Conclusion: Fatigue is an important consequence in peo-
ple with recently acquired spinal cord injury. Associations 
between fatigue and psychological adjustment suggest that 
psychological interventions might be useful to diminish fa-
tigue.
Key words: spinal cord injuries; fatigue; psychological function-
ing; rehabilitation.
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INTRODUCTION
Fatigue can be defined as a state of excessive chronic tiredness 
and a pervasive feeling of exhaustion (1–3). In the last decade, 
a growing number of qualitative and quantitative studies have 
underlined the importance of fatigue in persons with spinal 
cord injury (SCI). Jensen et al. (4) found that 67% of people 
with chronic SCI reported fatigue, of whom 18% reported 
severe fatigue. Saunders & Krause (5) reported considerably 
lower percentages, of 46.4% and 8.3%, respectively. In other 
studies, over 50% of people with SCI reported fatigue severe 
enough to interfere with functioning (1, 6–8). 
Qualitative studies have shown that fatigue is very commonly 
experienced by people with SCI (9), and is perceived as having 
a negative effect on a patient’s life (10). This is corroborated 
in quantitative cross-sectional studies, which report negative 
associations of fatigue with quality of life (1, 11), social and 
psychological functioning (4), and rehabilitation outcomes (12). 
In addition, fatigue has been reported to be associated with pain 
(1, 3, 6), depression (2–3, 7, 13–15), anxiety (2), injury severity 
(5–6), age (5, 11, 16), and medication (5, 8, 14).
Some issues related to fatigue in people with SCI have, 
however, not been addressed in the literature to date. First, 
the prevalence of fatigue in people with SCI in post-acute 
rehabilitation is unclear. Most previously published studies 
into fatigue have been about the chronic situation. Studies into 
the post-acute phase call for more research into the nature and 
impact of fatigue and other factors that complicate treatment 
sessions (12). Secondly, little is known about the course of 
fatigue in people with SCI. Some cross-sectional correlation 
studies have reported higher levels of fatigue in patients with 
shorter duration of SCI (1, 3, 11), while other studies failed 
to support these finding (4, 15, 17). Longitudinal studies are 
therefore needed to draw conclusions about the course of fa-
tigue over time. Thirdly, fatigue in SCI is commonly assessed 
with single-item measures of the subjective level of fatigue 
(6–7, 15, 18) or with unidimensional questionnaires, such as 
the Fatigue Severity Scale (FSS) (6–8, 10, 13, 19), that meas-
ure the impact of fatigue on functioning. Lidal et al. (14) and 
Craig et al. (3) have used a multidimensional questionnaire 
that included both physical and mental fatigue subscales. 
Hammell et al. (10) showed that fatigue also has cognitive and 
emotional dimensions. Fourthly, it is unknown whether and 
how these various dimensions of fatigue are associated with 
psychological functioning in people with SCI. 
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The first aim was to examine the change in fatigue between 
admission and discharge from the first inpatient rehabilitation 
phase, and to compare fatigue scores at discharge with refer-
ence scores of healthy adults. It is hypothesized that levels of 
fatigue will be high at the start of the rehabilitation and will 
decrease over time, but will still be higher at discharge com-
pared with fatigue in healthy adults (1–2, 4–8, 10, 16–18). The 
second aim was to examine correlations of different dimensions 
of fatigue at discharge with demographic variables, SCI-related 
variables and several psychological adjustment indices, and to 
assess the amount of explained variance of these determinants. 
It is hypothesized that fatigue is not related to demographic 
variables (1–2, 5, 8, 14), only moderately related to SCI-related 
variables (1, 3, 5–6, 10), and strongly related to psychological 
adjustment variables (2–3, 7, 10, 13–15). 
METHODS 
Participants
All patients with a recently acquired SCI who were admitted for 
inpatient rehabilitation to the Sint Maartenskliniek in Nijmegen, the 
Netherlands, between June 2011 and January 2013 were considered 
for inclusion in the present study, with the exception of patients with 
cancer-related SCI who had a short life expectancy. This clinic is one 
of 8 sites in the Netherlands that specialize in SCI rehabilitation. In 
this period, a total of 86 people with a recently acquired SCI were 
admitted to the rehabilitation centre. Patients were excluded from this 
study if they were delirious during the first weeks of admission, had 
severe psychiatric, cognitive or intellectual problems, or if they were 
not able to read Dutch according to the rehabilitation physician and 
the ward psychologist. For the present study, only cases with complete 
data on admission and discharge were analysed.
Procedure
The ward psychologist contacted the patients in the first week of their 
admission in the Sint Maartenskliniek, and patients were asked to 
complete a set of psychological questionnaires for diagnostic purposes 
as part of routine care. At the same time, patients were informed about 
the purpose and contents of this study. It was explained to them that 
enrolment in the study would mean that their responses would be used 
for research purposes, and that they would be asked to complete the 
same set of questionnaires in the week before discharge. A patient who 
was not able to write because of hand function problems was asked to 
complete the questionnaires with the help of a partner or other trusted 
person. If no such person was available, a clinical psychologist’s as-
sistant supported them. 
All participants gave written informed consent. The local medical 
ethics committee approved the research protocol. 
Measures
Demographic variables. Age, sex, living with a partner, educational 
level and work were assessed.
SCI characteristics. Time since injury; cause of the lesion: divided 
into traumatic (traffic accident, industrial accident, sports accident, 
fall from height, gunshot – or stab wound) and non-traumatic (disease-
related or resulting from medical procedure); level and type of injury 
according to the American Spinal Injury Association (ASIA) Impair-
ment Scale (AIS) grade A, B, C or D of the SCI were determined by 
a trained rehabilitation physician at admission. 
Pain. Pain was measured with a visual analogue scale (VAS 100 mm).
Multidimensional fatigue. The Checklist Individual Strength (CIS) 
was used to measure fatigue. This 20-item questionnaire consists of 4 
scales: Subjective experience of fatigue (8 items); Reduced concentra-
tion, referring to the cognitive aspects of fatigue (5 items); Motivation, 
referring to the emotional aspects of fatigue (4 items); and Physical 
activity level (3 items). Each item is scored on a 7-point Likert scale 
ranging from “Yes, that is true” to “No that is not true”. In addition to 
the 4 scale scores, a total score of all the 20 items can be calculated. 
Higher scores on a (sub)scale reflect a higher degree of fatigue. The 
psychometric properties in various patient groups (including neurologi-
cal disorders, other than SCI) and healthy adults are excellent (20–22).
Psychological adjustment. This was operationalized as distress and 
illness cognitions. 
Distress was assessed using the Hospital Anxiety and Depression 
Scale (HADS). The HADS is a commonly used measure of distress 
and contains 14 statements with 7 items each measuring depressive 
mood or anxiety. Participants were asked to what degree they agreed 
with each statement on a 4-point scale (23–24). Higher scores on a 
scale reflect more symptoms of anxiety and depression, respectively. 
The HADS has been shown to be a reliable and valid instrument in 
SCI research (25–26). 
Illness cognitions were assessed using an adapted version of the Ill-
ness Cognitions Questionnaire (ICQ) (27–29). This instrument contains 
18 statements divided into 3 scales: Helplessness, which measures the 
aversive cognitive attributions attached to the SCI; Acceptance, which 
measures neutralizing connotations of the condition; and Disease 
benefits, which measures the positive meaning given to the SCI. Par-
ticipants were asked to what degree they agreed with each statement, 
ranging from 1 (not at all) to 4 (completely). A higher score on the 
Helplessness scale reflects more negative cognition, while on the other 
2 scales a higher score reflects more positive illness cognition. With 
the adapted version of the ICQ used here, Wollaars et al. (29) found 
good internal consistency of the different scales in persons with SCI.
Statistical analyses
The sample is described by numbers and percentages for categorical 
variables, and median, and quartiles for continuous variables. Because 
this is the first time that the CIS has been used to assess fatigue in SCI, 
internal consistency of the CIS scales was assessed using Cronbach’s 
alpha. All the assessment scales used in this study have ordinal scores; 
therefore we used only non-parametric statistics.
To analyse changes in scores between admission and discharge, 
Wilcoxon signed-ranks tests were used. Wilcoxon signed-ranks tests 
were used also to compare the scores on the CIS with healthy adults 
(described by Vercoulen et al. (22)). 
Secondly, we used the discharge data to analyse the relationships 
between the CIS scores and demographic, SCI-related, and psychologi-
cal adjustment variables. Associations were expressed in Spearman 
correlations; correlations up to 0.3 are considered as weak, between 
0.3 and 0.5 as moderate, and above 0.5 as strong (30). To determine 
which independent variable should be used in a multivariate regres-
sion analyses, univariate regression analyses were performed with all 
potential independent variables. The variables with a p-value below 
0.25 were used in a multivariate regression analyses and entered 
block-wise. First, all the relevant demographic variables were entered 
simultaneously. In the second block all relevant SCI-related variables 
were entered simultaneously and, finally, all relevant psychological 
variables. Associations between the 3 blocks of variables and fatigue 
scores were expressed as the percentage of variance (R2) explained by 
all variables in that block corrected for the variables in the previous 
block(s). R2 up to 0.25 are considered as small associations, from 0.25 
to 0.40 as moderate, and above 0.40 as large (30).
p-values less than 0.05 were considered statistically significant 
in the analyses. All analyses were conducted using SPSS statistical 
program for Windows (version 16.0) (SPSS Inc, Chicago IL, USA).
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RESULTS
Of the 86 eligible patients, 8 were excluded from the study: 
2 were delirious, 2 could not read Dutch, 3 had cognitive or 
intellectual problems, and 1 was transferred because of serious 
medical complications soon after admission. The remaining 
78 patients were invited to participate, 70 (90%) agreed to do 
so and 67 completed the questionnaires for the second time in 
the week before discharge (2 patients did not return the ques-
tionnaire, and 1 was admitted for only a short period of time). 
Table I gives the characteristics of the patients with complete 
data on both measurements (n = 64).
Table I shows that the mean age in this sample was relatively 
high, and few people had a paid job at the time of the SCI, 
in part because many were already in (early) retirement. Dif-
ferently from most other SCI studies, sex was almost equally 
divided in this sample. The education level was as expected 
in the Netherlands.
The internal consistency of the CIS scales was satisfactory 
to excellent, with Cronbach’s alpha at admission of 0.93 for 
subjective experience of fatigue; 0.91 for reduced concentra-
tion; 0.83 for motivation; 0.69 for physical activity level; and 
0.93 for the total CIS score. 
Table II shows the median and interquartile range at ad-
mission and discharge for the CIS and for the psychological 
adjustment variables. 
Between admission and discharge, all scores on the CIS 
decreased significantly, with the largest decrease reported in 
subjective experience of fatigue and the smallest for reduced 
concentration. Significant differences between assessment at 
admission and discharge were also observed in the pain score 
(VAS) and all the adjustment variables.
Compared with healthy adults (22), the scores on all the 
fatigue scales were significantly higher both at admission and 
at discharge (at discharge: total Z = 5.2, p < 0.001; subjective 
Z = 5.0, p = 0.001; concentration Z = 3.4, p = 0.001; motivation 
Z = 4.4, p < 0.001; activity Z = 5.1, p < 0.001). 
Also, reported levels of distress in the sample were high. 
Using cut-off scores of 8 points on both HADS subscales (31), 
31% of the people in this sample showed probable depression 
and 34% showed probable anxiety disorder at admission. At 
discharge these percentages were 16% and 20%, respectively. 
In Table III the Spearman correlation coefficients are depicted 
between the potential independent variables and the fatigue scales.
Most demographic variables showed weak associations with 
the fatigue variables, except for “having a partner at discharge”, 
which showed moderate associations. From the SCI-related 
variables only pain was moderately associated with the total 
fatigue scale and with the subjective experience of fatigue. 
Depression and anxiety had the strongest and almost equal 
associations with CIS scores, reflected in moderate to strong 
Table I. Characteristics of the patients in the study (n = 64)
Characteristics
Age, years, mean (SD) [range] 55.2 (14.7) [22–80]
Duration of injury at admission, days, mean 
(SD) [range]
Duration of stay, days, mean (SD) [range]
43.8 (34.6) [11–153]
75.0 (52.6) [12–289]
Sex, male, n (%) 33 (51.6)





AIS A 19 (29.7)
AIS B 4 (6.2)
AIS C 10 (15.6)
AIS D 31 (48.4)
Cause of injury (traumatic), n (%) 24 (37.5)
Living with a partner, n (%) 47 (73.4)
Education level, n (%)
Higher education 15 (23.4)
Medium education 29 (45.3)
Lower education 20 (31.3)
In paid employment before SCI, n (%) 22 (34.4)
AIS: ASIA Impairment Scale; SCI: spinal cord injury; SD: standard 
deviation.
Table II. Median and interquartile range (IQR) at admission and discharge for the fatigue scales, pain and the psychological adjustment scales, the 
Z-value according to the Wilcoxon signed-ranks test (n = 64). For the Checklist Individual Strength (CIS) the reference scores are also displayed
Admission Discharge Wilcoxon Reference
Median IQR Median IQR Z-value p Mean (SD)
Fatigue (CIS)
Total fatigue score 83.5 65.0–102.25 62.0 44.5–83.75 –4.60 0.000** 41.5 (19.8)
Subjective experience 38.0 28.0–48.75 26.0 16.0–37.5 –5.29 0.000** 17.3 (10.1)
Concentration 16.0 7.25–24.0 12.5 6.0–21.0 –2.11 0.035* 9.5 (5.0)
Motivation 13.0 9.25–17.75 10.0 7.25–17.0 –3.09 0.002** 7.9 (4.1)
Physical activity level 15.0 11.0–18.0 10.0 7.0–15.0 –4.09 0.000** 6.6 (4.5)
Pain (VAS) 21.0 7.0–45.0 12.0 3.0–23.0 –3.55 0.000**
Psychological adjustment
Depression 6.0 4.0–10.0 5.0 2.0–7.75 –3.05 0.002**
Anxiety 6.0 3.0–10.0 4.0 2.0–8.0 –3.08 0.002**
Acceptance 12.0 10.0–15.0 15.0 13.0–18.0 –4.79 0.000**
Helplessness 15.5 12.0–19.0 13.0 10.0–17.0 –4.40 0.000**
Disease benefits 13.0 10.0–17.0 15.0 13.0–18.0 –3.55 0.000**
*p < 0.05, **p < 0.01 according to Wilcoxon signed-ranks test.
VAS: visual analogue scale; SD: standard deviation.
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correlations with all fatigue subscales. Higher levels of accept-
ance were associated with lower levels of fatigue. Acceptance 
was moderately associated with each of the fatigue subscales. 
Helplessness and Diseases benefits were moderate to weakly 
associated with CIS total score and the subscales.
Table IV shows the results of the multivariate regression 
analyses. The block of demographic variables explained a small 
proportion of the variation of fatigue at discharge (13% of the 
CIS total score). Females, on average, reported higher levels 
of fatigue on the CIS total score (median 79.0 vs 55.0, Mann-
Whitney U test Z = –2.0, p = 0.047), subjective experience of 
fatigue (32.0 vs 23.0, Z = –1.9, p = 0.063), reduced concentra-
tion (16.0 vs 10.0, Z = –1.8, p = 0.066), and motivation (14.0 vs 
9.0, Z = –1.7, p = 0.092). Patients with a partner reported lower 
levels of CIS total fatigue (54.5 vs 78.0, Z = –1.7, p = 0.089), 
concentration (11.5 vs 18.0, Z = –1.5, p = 0.139) and motivation 
(8.5 vs 16.0, Z = –2.6, p = 0.011). 
The SCI-related variables together explained an additional 
12% of the variance of the total CIS score corrected for the 
relevant demographic variables. 
All psychological adjustment variables together explained 
an additional 31% of the variance of the total CIS score and 
16–27% of the scores on the subscales. 
The 25% of the participants (n = 16) who improved the most 
on the total fatigue scale from admission to discharge did not 
significantly differ in any of the demographic or SCI-related 
variables from the rest of the participants. Pain nearly reached 
significance, with less pain for the participants who improved the 











Age 0.13 0.09 0.12 0.09 0.07
Sex 0.25* 0.24 0.23 0.21 0.14
Partner at discharge 0.21 0.10 0.19 0.32** 0.21
Education –0.21 –0.18 –0.14 –0.23 –0.03
Paid job 0.13 0.06 0.09 0.14 0.14
Level of SCI 0.10 0.12 –0.05 0.17 0.15
Completeness of SCI –0.03 –0.01 –0.03 0.04 –0.02
Traumatic SCI 0.08 –0.02 0.22 0.01 –0.04
Duration of stay 0.24 0.17 0.22 0.28* 0.19
Pain (VAS) 0.35** 0.43** 0.21 0.19 0.07
Depression 0.66** 0.57** 0.56** 0.56** 0.39**
Anxiety 0.66** 0.59** 0.55** 0.67** 0.36**
Acceptance –0.45** –0.40** –0.37** –0.44** –0.36**
Helplessness 0.35** 0.28* 0.20 0.31* 0.40**
Disease benefits –0.24 –0.10 –0.27* –0.28* –0.28*
*p < 0.05, **p < 0.01 according to Spearman correlation analysis.
CIS: Checklist Individual Strength; VAS: visual analogue scale; SCI: spinal cord injury.
Table IV. Regression analyses with the fatigue scales as dependent variables, entering block wise the demographic, spinal cord injury (SCI)-related 
variables and the psychological adjustment variables. R2 depicted for each group of variables, corrected for the variables in the previous block(s) (n = 64)
CIS Total Subjective Concentration Motivation Physical activity
Demographic variables
Sex
Partner at discharge Sex
Sex Sex Paid work Partner at discharge
Partner at discharge Sex Partner at discharge Education Education
R2 0.13* 0.07* 0.10* 0.20** 0.06
SCI-related variables
Level of SCI
Traumatic SCI Completeness of SCI
Pain Pain Pain Pain Duration of stay
R2 0.12** 0.15** 0.12* 0.04 0.10*
Psychological adjustment
Depression Depression Depression Depression
Anxiety Anxiety Anxiety Anxiety Anxiety
Acceptance Acceptance Acceptance Acceptance Acceptance
Helplessness Helplessness Helplessness Helplessness Helplessness
Disease benefits Disease benefits Disease benefits Disease benefits Disease benefits
R2 0.31** 0.24** 0.27** 0.27** 0.16*
*p < 0.05, **p < 0.01.
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most. From the psychological adjustment variables, only anxiety 
reached significance, and depression approached significance. 
DISCUSSION
This is the first longitudinal cohort study into multidimensional 
fatigue in the sub-acute phase of people with SCI in relation 
to psychological adjustment. 
The first aim was to examine the change in the different 
dimensions of fatigue during post-acute rehabilitation, and to 
compare these scores with scores of healthy adults. At the start 
of inpatient rehabilitation, people with a recently acquired SCI 
reported levels of fatigue almost twice as high as healthy adults 
on all CIS scales. During rehabilitation there was a significant 
decrease in all CIS scores. Despite this decrease, fatigue scores 
were still significantly higher than those of healthy adults at 
discharge. These findings corroborate earlier studies reporting 
high levels of unidimensional fatigue in people with SCI more 
than one year after the injury (1–2, 4–8, 10, 16–18). Our find-
ings also indicate that fatigue at the start of the rehabilitation 
is higher than fatigue reported in the chronic phase of SCI, 
for all dimensions. 
The second aim was to examine correlations of different 
dimensions of fatigue with demographics variables, SCI-
related variables and the psychological adjustment indices at 
discharge, and to assess the amount of explained variance of 
fatigue. The psychological adjustment variables taken together 
explained the largest proportion of variation in fatigue (an 
additional 31% of the CIS total after correction for demo-
graphic and SCI-related variables). Depression and anxiety, 
in particular, had strong correlations with the fatigue total 
score, and moderate to strong associations with all the fatigue 
subscales. Low levels of anxiety seem to play an important 
role in improving from fatigue. The illness cognitions had a 
moderate to weak association with the CIS total score and the 
subscales. The blocks of demographic- and SCI-related vari-
ables explained small proportions of the variations in some 
of the CIS (sub)scales. It seems that psychological adjust-
ment plays an important role in all the different dimensions 
of fatigue. The same was found in another study that used a 
multidimensional fatigue scale (14).
Of the SCI-related variables, pain was moderately correlated 
with 2 fatigue scales (total fatigue and subjective fatigue). The 
influence of pain on fatigue is corroborated in earlier studies 
(1, 3, 6). The strong relation between psychological adjust-
ment and fatigue has been observed before in patients with 
SCI in the chronic phase (2–3, 13–15). Craig et al. (3) found 
that depressed mood contributed, independently from pain, 
to the experience of fatigue. Our data suggest that not only 
depression, but also anxiety and illness cognitions are related 
to fatigue in the rehabilitation phase.
The correlation of the total CIS score with the demographic 
variables was mostly due to reduced concentration and mo-
tivation. For the SCI-related variables, the correlation with 
the total CIS score was mostly due to subjective experience 
of fatigue and reduced concentration. For the correlation of 
the psychological adjustment indices with the total CIS score, 
all subscales contributed, although not all to the same extent. 
These results suggest that the different subscales measure dif-
ferent aspects of fatigue, and together provide more compre-
hensive information about fatigue than does a unidimensional 
measurement like the FSS (7, 10). 
One of the limitations of the study is that the sample size 
of this study is small; only 64 people with a recently acquired 
SCI. To draw stronger conclusions about the course of fatigue 
over time, a larger sample is needed, also a longer follow-up 
period, for instance one year after discharge. The study sample 
is representative for people in inpatient rehabilitation in the 
Netherlands, but compared with the international literature (1–
2, 4–11, 13–16, 18) this sample is relatively old, and contains 
a higher proportion of females. This difference can partly be 
explained by the high proportion of patients with non-traumatic 
SCI. However, patients with traumatic SCI in this study did 
not differ in fatigue from patients with non-traumatic SCI. 
Nonetheless, one should be careful about generalizing from 
these findings. Another limitation is that physical capacity was 
not measured in this study, nor did we have information about 
medication, sleep (quality), spasms or bladder and bowel func-
tion, or other secondary complications (except pain) that may 
influence the experience of fatigue. Furthermore, the influence 
of other psychological factors, such as coping with the SCI, 
has not been taken into account. 
It would be desirable to make a distinction between fatigue 
that improves over time and more chronic fatigue. Further 
research with the CIS could focus on this subject.
Fatigue is an important variable in rehabilitation outcome 
(12), showing negative associations with quality of life (1, 
11). Therefore, it is important to identify people with high 
levels of fatigue early in the rehabilitation. As yet, there are 
no specific interventions for the treatment of fatigue in SCI, 
besides reconditioning. Cognitive behavioural therapy (CBT) 
can be used to reduce negative feelings through cognitive 
restructuring. In the treatment of chronic fatigue syndrome, 
CBT has been shown to be effective (32). In SCI, the early 
treatment of fatigue is important for the rehabilitation process 
itself, and in order to reduce stay in the rehabilitation (12). 
In SCI, an early treatment of fatigue is especially of interest 
because persons with SCI who are fatigued in the chronic phase 
remain fatigued (4). 
In conclusion, fatigue is an important consequence of SCI. 
Different aspects of fatigue can be distinguished. At discharge, 
psychological adjustment explains a large proportion of the 
variance in fatigue. This suggests that psychological inter-
ventions might help to diminish the experience of fatigue in 
this group. Further research is needed to investigate effective 
ways to treat fatigue for people with SCI. Although the dif-
ferent scales for psychological adjustment used in this study 
depict partially overlapping constructs, it is safe to conclude 
that there is an important role for psychological variables in 
SCI-related fatigue.
J Rehabil Med 48
32 T. van Diemen et al.
REFERENCES
1. Wijesuriya N, Tran Y, Middelton J, Craig A. Impact of fatigue on 
the health-related quality of life in persons with spinal cord injury. 
Arch Phys Med Rehabil 2012; 93: 319–324. 
2. Craig A, Tran Y, Wijesuriya N, Middleton J. Fatigue and tired-
ness in people with spinal cord injury. J Psychosom Res 2012; 
73: 205–210.
3. Craig A, Tran Y, Siddall P, Wijesuriya N, Lovas J, Bartrop R, et 
al. Developing a model of associations between chronic pain, 
depressive mood, chronic fatigue and self-efficacy in people with 
spinal cord injury. J Pain 2013; 14: 911–920.
4. Jensen MP, Kuehn CM, Amtmann D, Cardenas D. Symptom bur-
den in persons with spinal cord injury. Arch Phys Med Rehabil 
2007; 88: 638–645.
5. Saunders LL, Krause JS. Behavioral factors related to fatigue 
among persons with spinal cord injury. Arch Phys Med Rehabil 
2012; 93: 313–318.
6. Fawkes-Kirby TM, Wheeler MA, Anton HA, Miller WC, Townson 
AF, Weeks CAO. Clinical correlates of fatigue in spinal cord injury. 
Spinal Cord 2008; 46: 21–25.
7. Anton HA, Miller WC, Townson AF. Measuring fatigue in persons 
with spinal cord injury. Arch Phys Med Rehabil 2008; 89: 538–542.
8. Lee AYK, Miller WC, Townson AF, Anton HA. Medication use 
is associated with fatigue in a sample of community-living indi-
viduals who have a spinal cord injury: a chart review. Spinal Cord 
2010; 48: 429–433.
9. Jannings W, Pryor J. The experiences and needs of persons with spi-
nal cord injury who can walk. Disabil Rehabil 2012; 34: 1820–1826. 
10. Hammell KW, Miller WC, Forwell SJ, Forman BE, Jacobsen BA. 
Fatigue and spinal cord injury: a qualitative analysis. Spinal Cord 
2009; 47: 44–49.
11. McColl, MA, Arnold, R, Charlifue, S, Glass, C, Savic, G, Frankel, 
H. Aging, spinal cord injury, and quality of life: structural relation-
ships. Arch Phys Med Rehabil 2003; 84: 1137–1144.
12. Dijkers MP, Zanca JM. Factors complicating treatment sessions 
in spinal cord injury rehabilitation: nature, frequency and conse-
quences. Arch Phys Med Rehabil 2013; 94 Suppl 4: S115–S124.
13. Freixes O, Rivas ME, Agrati PE, Bochkezanian V, Waldman SV, 
Olmos LE. Fatigue level in spinal cord injury AIS D community 
ambulatory subjects. Spinal Cord 2012; 50: 422–425.
14. Lidal IB, Jensen AE, Larsen TW, Stanghelle JK. Fatigue in per-
sons who lived with spinal cord injury for >20 years. Spinal Cord 
2013; 51: 103–108. 
15. Alschuler KN, Jensen MP, Sullivan-Singh SJ, Borson S, Smith AE, 
Molton IR. The association of age, pain, and fatigue with physical 
functioning and depressive symptoms in persons with spinal cord 
injury. J Spinal Cord Med 2013; 36: 483–491.
16. Cook KF, Molton IR, Jensen MP. Fatigue and aging with a dis-
ability. Arch Phys Med Rehabil 2011; 92: 1126–1133.
17. Jensen MO, Truit AR, Schomer KG, Yorkston KM, Baylor C, Mol-
ton IR. Frequency and age effects of secondary health conditions 
in individuals with spinal cord injury: a scoping review. Spinal 
Cord 2013; 51: 882–892.
18. van Lankveld W, van Diemen T, van Nes I. Coping with spinal 
cord injury: tenacious goal pursuit and flexible goal adjustment. 
J Rehabil Med 2011; 43: 923–929.
19. Tawashy AE, Eng JJ, Lin KH, Tang PF, Hung C. Physical activ-
ity is related to lower levels of pain, fatigue and depression in 
individuals with spinal-cord injury: a correlational study. Spinal 
Cord 2009; 47: 301–306.
20. Vercoulen JHMM, Swanink CMA, Fennis JFM, Galama JMD, van 
der Meer JWM, Blijenberg G. Dimensional assessment of chronic 
fatigue syndrome. J Psychosom Res 1994; 38: 383–392.
21. Vercoulen JHMM, Hommes OR, Swanink MA, Jongen PJH, Fennis 
JFM, Galama JMD, et al. The measurement of fatigue in patients 
with multiple sclerosis. Arch Neurol 1996; 53: 642–649.
22. Vercoulen JHMM, Alberts M, Blijenberg G. [The checklist individ-
ual strength (CIS).] Gedragstherapie 1999; 32: 131–136 (in Dutch).
23. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression 
scale. Acta Psychiat Scand 1983; 67: 361–370. 
24. Hallin P, Sullivan M, Kreuter M. Spinal cord injury and quality of 
life masures: a review of instrument psychometric quality. Spinal 
Cord 2000; 38: 509–523.
25. Sakakibara BM, Miller WC, Orenzuk SG, Wolfe DL, Scire 
Research team. A systematic review of depression and anxiety 
measures used wih individuals with spinal cord injury. Spinal 
Cord 2009; 47: 841–845.
26. Spinhoven PH, Ormel J, Sloekers PPA, Kempen GIJM, Speckens 
AEM, van Hemert AM. A validation of the Hospital Anxiety and 
Depression Scale (HADS) in different groups of Dutch subjects. 
Psychol Med 1997; 27: 363–370.
27. Evers AWM, Kraaimaat FW, van Lankveld W, Jacobs JWG, 
Bijlsma JWJ. [The Illness-Cognition Questionnaire (ICQ).] Ge-
dragstherapie 1998; 31: 205–220 (in Dutch).
28. Evers AWM, Kraaimaat FW, van Lankveld W, Jongen PJH, Jacobs 
JWG, Bijlsma, JWJ. Beyond unfavourable thinking: the illness 
cognition questionnaire for chronic diseases. J Consult Clin Psy-
chol 2001; 69: 1026–1036.
29. Wollaars MM, Post MWM, Asbeck FWA, Brand N. Spinal cord 
injury pain: the influence of psychological factors and impact on 
quality of life. Clin J Pain 2007; 23: 383–391.
30. Cohen J. Statistical power analysis for the behavioural science 
(2nd edn). Hillsdale, NJ: Erlbaum, 1988.
31. Snaith RP. The Hospital Anxiety and Depression Scale. Health 
Qual Life Outcomes 2003; 1: 1–29.
32. Prins JB, Bleijenberg G, Bazelmans E, Elving LD, de Boo TM, 
Severens JL, et al. Cognitive behaviour therapy for chronic fatigue 
syndrome: a multicentre randomised controlled trial. Lancet 2001; 
357: 841–847.
J Rehabil Med 48
